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Yield Curve B

* The Yield Curve provides information about prevailing interest rates for debt
securities of different tenors at a particular point in time.

US Treasuries Yield Curve

An app for exploring historical interest rates
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Yield Curves Around the World
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Term Structure of Interest Rates:
Facts to be Explained

1. Interest rates for different maturities move together.

2. Yield curves tend to have steep upward slope when short rates are
low and downward slope when short rates are high.

3. Yield curve is typically upward sloping.
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Three Theories of Term Structure

A. Pure Expectations Theory

* Pure Expectations Theory explains 1 and 2,
but not 3.

B. Market Segmentation Theory

* Market Segmentation Theory explains 3,
but not 1 and 2

C. Liquidity Premium Theory

* Solution: Combine features of both Pure Expectations Theory and Market
Segmentation Theory to get Liquidity Premium Theory and explain all facts.
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Interest Rates on Different
Maturity Bonds Move Together
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https://fred.stlouisfed.org/graph/?g=YBVd

A. Pure Expectations Theory

* Key Assumption: Bonds of different maturities are perfect substitutes

* Implication: expected return, R¢, on bonds of different maturities are
equal (arbitrage)

* Investment strategies for two-period horizon

1.Buy S1 of one-year bond and when matures buy another one-year
bond.

2.Buy S1 of two-year bond and hold it.
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No-Arbitrage condition :Bf

Expected Return from Investment Expected Return from Investment
Strategy 1: two one-year bonds Strategy 2: one two-years bond
" .e " "
(1 + ll,t)(l + lLHl) — 1 (1 + lz’t)(l + lz’t) — 1
o - e . - e . . . )
= lie Tl e+1 T loely e+t = 2l + 1y

No-Arbitrage condition::  iy¢ 4+ 41 + l1ifeqr = 2ine +in¢

Under the assumption that interest rates are small, the product of two small
numbers is negligible, therefore i, ;i ;,; = 0 and iZ’tZ ~ (),
which simplifies the arbitrage condition to: i1, + if;41 = 2i¢
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Interest Rates for Long Tenors

* Under this assumption, solving for i,  we have:

F .e
o b Tl
Lot = 5

* Therefore, the interest rate for a two-year bond equals the average of the
observed interest rate of a one-year bond prevailing today and the expected
interest rate of a one-year bond next year.

* More generally, for an n-period bond, the interest rate is determined by the
average short-term rates expected to occur during the life of the long bond

" .e .e .e
Lyt T Ut41 T 42 T T U t4n—1

lpt =
’ n
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Interest Rates for Long Tenors:
Numerical Example

* Numerical example
* One-year interest rate over the next five years
is expected to be 5%, 6%, 7%, 8%, and 9%

* Interest rate on two-year bond:
(5% + 6%)/2 = 5.5%

* Interest rate for five-year bond:
(5% + 6% + 7% + 8% + 9%)/5 = 7%

* Interest rate for one- to five-year bonds:
5%, 5.5%, 6%, 6.5% and 7%

www.bankandfinance.net



Pure Expectations Theory and :Bf
Term Structure Facts

* Explains why yield curve has different slopes

. When short rates are expected to rise in future, average of future short rates =/, is above today's short rate; therefore yield
curve is upward sloping.

. When short rates expected to stay same in future, average of future short rates same as today’s, and yield curve is flat.
ii. Only when short rates expected to fall will yield curve be downward sloping.

1. Interest rates for different maturities move together.

. Short rate rises are persistent
. If i, T today, i,,,, i¢,,, etc. T = average of future rates T =i 1
iii.  Therefore: i, T=i,T (i.e., shortand long rates move together)
2. Yield curves tend to have steep upward slope when short rates are low and downward slope when short rates
are high.

. When short rates are low, they are expected to rise to normal level, and long rate = average of future short rates will be
well above today's short rate; yield curve will have steep upward slope.

il When short rates are high, they will be expected to fall in future, and long rate will be below current short rate; yield
curve will have downward slope.

3. Yield curve is typically upward sloping. %

. Short rates as likely to fall in the future as rise, therefore nothing guarantees an upward sloping yield curve.

www.bankandfinance.net




B. Market Segmentation Theory :Bf

* Key Assumption: Bonds of different maturities are NOT substitutes at all.

* Implication: Markets are completely segmented and interest rate at each
maturity are determined separately

* Explains fact 3—that vield curve is usually upward sloping

* People typically prefer short holding periods and thus have higher
demand for short-term bonds, which have higher prices and lower
interest rates than long bonds.

* Does not explain fact 1 or fact 2 because it assumes long-term and short-
term rates are determined independently.
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C. Liquidity Premium Theory :Bf

* Key Assumption: Bonds of different maturities are substitutes but are not perfect
substitutes.

* Implication: Modifies Pure Expectations Theory with features of Market
Segmentation Theory.

* Investors prefer short rather than long bonds =
must be paid positive term premium, tp,, {, to hold long term bonds.

* This term premium is the extra compensation required by investors for bearing
interest rate risk associated with short-term yields not evolving as expected.

* Results in following modification of Pure Expectations Theory

" " .e .e
o b Tl T2 T Tl p4n—1
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Relationship between the Pure Expectations
Theory and the Liquidity Premium Theory

" .e .e .e
Lyt T 41 T 42 T T U p4n—1

hwe —1>———"————————————————————— T Pn.¢
n

Interest Liquidity Premium Theory

Rate, fm Yield Curve

\

Term Premium, tp

Pure Expectations Theory
Yield Curve

| | | | | |
0 5 10 15 20 25 30

Years to Maturity, n




Term Premium on Different
Maturity Bonds
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Interest Rates for Long Tenors: :Bf
Numerical Example

* Numerical example
* One-year interest rate over the next five years
is expected to be 5%, 6%, 7%, 8%, and 9%

* Investors' preferences for holding short-term bonds so term premium for
one- to five-year bonds: 0%, 0.25%, 0.5%, 0.75%, and 1.0%

* Interest rate on two-year bond:
(5% + 6%)/2 + 0.25% = 5.75%

* Interest rate for five-year bond:
(5% + 6% + 7% + 8% + 9%)/5 + 1.0% = 8%

* Interest rate for one- to five-year bonds:
5%, 5.75%, 6.5%, 7.25% and 8%

 Comparing with those for the Pure Expectations Theory, Liquidity Premium
Theory produces yield curves more steeply upward sloped.
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Liquidity Premium Theory and
Term Structure Facts

1.Interest rates for different maturities move together.

I. Same reasons as the Pure Expectations Theory.

2. Yield curves tend to have steep upward slope when short rates are
low and downward slope when short rates are high.

I.  Same reasons as the Pure Expectations Theory.

3. Yield curve is typically upward sloping.
* Upward sloped yield curve by liquidity premium for long-term bonds.
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Yield Curves and the Market’s Expectations of Bj
Future Short-Term Interest Rates

0 An upward sloping yield curve:

Yield to
Maturity

Term to Maturity

(a) Short-term interest rates
expected to rise

Yield to
Maturity

Term to Maturity

(c) Short-term interest rates
expected to fall moderately

Yield to
Maturity

/

Term to Maturity

(b) Short-term interest rates
expected to stay the same

Yield to
Maturity

\

Term to Maturity

(d) Short-term interest rates
expected to fall sharply

is an interest rate environment in which long-term
bonds have a higher yield that short-term ones,
signals that short-term rates are expected to
increase in the future,

could signal forthcoming inflation.

 On the other hand, a downward sloping, or inverted
yleld curve:

is an interest rate environment in which long-term
bonds have a lower yield than short-term ones,
signals that short-term rates are expected to
decrease in the future,

is often considered a predictor of economic
recession.

« As of 18 January 2023, 31 countries have an inverted
yield curve.
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Interpreting Yield Curves

US Treasuries Yield Curve

An app for exploring historical interest rates
4 1/9/2023 ‘ > *

B Interest Rate [ Interest Rate 12/30/2022 [ Interest Rate 6/30/2022 Interest Rate 12/30/2021
B Interest Rate 6/29/2021 Interest Rate 12/30/2020 [ 'nterest Rate 6/29/2020 [ 'nterest Rate 12/30/2019
B (nterest Rate 6/28/2019

5.0
45

4.0

3.5

3.0

25

2.0 — —

e —— .

15 :

1.0

05

o ————————
o C B

™ 3M 6M 1Y 2Y 3Y SY 7Y 10Y 20Y 30Y

https://www.ustreasuryyieldcurve.com/ www.bankandfinance.net




Inverted Yield Curve
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— Ukraine -54%.3 bp 2603 bp -4050.0 bp
== Hungary -4345 bp -3045 bp -152.5 bp
I 5SriLanka 76 bp -374.2 bp 444 8 bp
b Chile -256.0 bp -255.0 bp -1132.0 bp
Bl Kazakhstan -255.9 bp -104.9 bp 0.8 bp
B Pakistan -152.9 bp 155 bp 0.9 bp
H Mexico -120.8 bp -146.4 bp -476bp
b Czech Republic -135.7 bp S55 bp -104.8 bp
B Qatar -127.3 bp -E0.4 bp -4 1bp
B Malta 528 bp 384 bp -40.1 bp

= Ezyph -15.9 bp 372 bp -12.5 bp
i*1 Canada -75.1bp -67.4 bp -%4 3 bp
B United States -10.5 bp -63.8 bp -56.6 bp
wm Iceland -£4.1 bp 3.0 bp -1.0bp
am Sweden -61.5bp S3Ebp -189 bp
Ml Hong Kong -57.0 bp 537 bp 1.2 bp
B Cermany -45 4 bp 414 bp -14.7 bp
ol New Zealand -42.0 bp 42 & bp -45.0 bp
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— Singapore -25.7 bp -31.7 bp -104.6 bp
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== Netherlands -4.0bp 143 bp 41 bp
Al France 3.2 bp -16.5 bp -27.5bp
o Brazil -2.2 bp 162 bp -100.4 bp
Il Ireland -1.1 bp 122 bp ‘5.1 bp

Y

The convexity of the yield curve
can be estimated calculating the
spread between Government
Bonds with long, medium and
short maturity.

If the spread between the 10
years and the 2 years
Government Bond is negative,
it's a strong signal of totally
inverted yield curve.

Signals of partially or minimally
inverted yield curve are a
negative 5Y vs 2Y spread or a
negative 2Y vs 1Y spread.

Source:
http://www.worldgovernmentbon
ds.com/inverted-yield-curves/
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Government securities: 10-year yield and (10-year yield minus 2-year yield) Bj
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Forecasting Interest with Term Structure :Bf

* Which is today s market expectation for the one-year bond interest rates that will prevail
next year, l1 Fa1?

* We know the current one- and two-years rates are i; ; = 5% and i, ; = 5.5%, respectively,
and the term premium on a two-year bond is tp, ; = = 0. 25%,

 The no-arbitrage condition, with the liquidity premium, requires:
(T4+i)(1+i5pyq) = (1 + Uy — tpz,t)(l + Uyt — tpz,t)

* Solving for if ;41 we have:

(L4iy; —tpae)(1+ine — tay) - (1 +5.5% — 0.25%)(1 + 5.5% — 0.25%)

- 1 =5.5%
(1+iy¢) (1+5%) :

l1t+1

www.bankandfinance.net



Forecasting Interest with Term Structure :Bf

 Which is today’s market expectation for the one-year bond interest rates that will prevail in two years, if,t+2?

* We know the current one-, two- and three-years rates are i, ; = 5% iy = = 5.5% and i3 ; = 6%, respectivelty. We
also know that expected one- year bond interest rate next year is i ;.4 = 5.5% and that the term premium for
three-year bonds is 0.5%.

* No- arbltra(fe requires that an investor gets the same expected return in three one-year bonds or in one three-
years bond, which gives the condition:

(1 + i1,t)(1 + if,t+1)(1 + if,t+2) = (1 +i3; — tp3,t)(1 + 13 — th,t)(l + 13 — th,t)

* Solving for if ;. , we have:

(1 + 13 — tpSt)(l + 13 — tht)(l + 13+ — tht)

(1+l )(1+l )
(14 6% — 0.5%) (1 + 6% — 0.5%) (1 F 6% — 0.5%)

(1+5%)(1+ 5.5%)

1

11 t+2 —

1 = 6%
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